Histamine excites rat cerebellar Purkinje cells via H2 receptors in vitro.
Recent neuroanatomical studies have revealed a direct hypothalamocerebellar histaminergic pathway. However, the functional significance of the histaminergic fibers in the cerebellum is not yet clear. In this study, the effects of histamine on the firing of cerebellar Purkinje cells (PCs) were investigated in vitro. Histamine predominantly produced excitatory (106/111, 95.5%) and in a few cases inhibitory (5/111, 4.5%) responses in PCs. The histamine-induced excitation was not blocked by perfusing the slice with low Ca2+ high/Mg2+ medium (n = 8), supporting a direct postsynaptic action of histamine. The histamine H2 receptor antagonist ranitidine effectively blocked the excitatory response of PCs to histamine (n = 20), but triprolidine, an H1 receptor antagonist, could not significantly block the histamine-induced excitation, or only very slightly decreased the excitatory effect of histamine on the cells (n = 13). On the other hand, the highly selective H2 receptor agonist dimaprit mimicked the excitatory effect of histamine on PCs and this dimaprit-induced excitation was also blocked by ranitidine (n = 20), but not triprolidine (n = 8). However, the H1 receptor agonists betahistine and 2-thiazolylethylamine did not show any effect on the PCs (n = 9 and 14). These results reveal that histamine excites cerebellar PCs via H2 receptors and suggest that the hypothalamocerebellar histaminergic fibers may play an important role in functional activities of the cerebellum.